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(57)Abstract 

PURPOSE: To provide an optical device which can be reduced in size, mass- 
producied, and hardly requires adjustment, and can maintain the efficiency of 
returning light detecting power. 

CONSTITUTION: An optical device is provided with a light emitting section 
composed of a laser light source 3, reflecting surface 2 which is provided near the 
light emitting section and to which directly returning light 12 from theJight emitting 
section is made incident, reflecting means composed of a reflecting mirror 4 and 
counterposed to the reflecting surface 2, a light receiving section composed of . 
photodiodes PDA, PDB, PDC, and PDD counterposed to the reflecting means 4 and 
arranged in the same plane as that of the reflecting surface 2. The optical device 
can detect RF signals, focus error signals, and tracking error signals required at the 
time of reading optical recording media even when the device-is. not. provided with 
such a means as the beam splitter, etc., to split the emitted light and returning light 
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CLAIMS 



[Claim(s)] 

[Claim 1] Optical equipment characterized by having a reflective means by which a direct return light from a light- 
emitting part and the above-mentioned light-emitting part arranged by approaching the above-mentioned light- 
emitting part was countered and arranged in the reflector by which incidence is carried out, and the above- 
mentioned reflector, and the light sensing portion which countered the above-mentioned reflective means and 
was arranged on the same field as the forming face of the above-mentioned reflector. 

[Claim 2] The above-mentioned light-emitting part, the above-mentioned reflector, and the above-mentioned light 
sensing portion are optical equipment according to claim 1 characterized by being arranged on the same substrate. 
[Claim 3] The above-mentioned reflective means is optical equipment according to claim 1 characterized by a 
reflector being arranged by the transparence plate. 

[Claim 4] The above-mentioned reflective means is optical equipment according to claim 1 characterized by 
carrying out polarization separation of the light from the above-mentioned reflector. 

[Claim 5] In the record-medium regenerative apparatus which detects the return light obtained by the optical 
record medium by irradiating light, and is reproduced The light-emitting part which carries out outgoing radiation 
of the light which irradiates the above-mentioned optical record medium, and a condensing means to. make the 
light by which outgoing radiation is carried out from the above-mentioned light-emitting part condense on the 
above-mentioned optical record medium, The reflector where incidence of the direct return light from the above- 
mentioned light-emitting part arranged by approaching the above-mentioned light-emitting part is carried out, The 
optical equipment which has the reflective means countered and arranged in the above-mentioned reflector, and 
the light sensing portion which countered the above-mentioned reflective means and was arranged on the same 
field as the forming face of the above-mentioned reflector. The record-medium regenerative apparatus 
characterized by having the playback section which reproduces the contents of the above-mentioned optical \ 
record medium based on the signal detected with the above-mentioned optical equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical equipment which receives the return light by which 
the outgoing radiation light by which outgoing radiation is carried out is obtained from a light-emitting part by 
reflecting with an irradiated object, and detects a signal. 
[0002] 

[Description of the Prior Art] In the optical pickup section of optical disk drives, such as conventional optical 
equipment and the so-called compact disk (CD) player, or a Magnetic-Optical disk drive, in order to assemble 
each optical component, such as a grating and a beam splitter, according to an individual, the equipment 
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configuration becomes comparatively large-scale, and since an optical arrangement setup is complicated, there is 
a problem of being hard to attain simplification of a production process. 

[0003] For example, as the ****-expansion block diagram of the example is shown in drawing 1 3 , the light by 
which outgoing radiation was carried out from the light source 51 of a semiconductor laser diode etc. is 
introduced into a beam splitter 53 through a grating 52, is penetrated, and is made as [ condense / to the 
Records Department of the front face of an optical recording medium 56, for example, the so-called optical disk, / 
with an objective lens 55 / through a collimator lens 54 ]. In drawing 13 , an alternate long and short dash line c 
shows the optical axis from the light source 51 to an optical recording medium 56. 

[0004] And it is reflected by the beam splitter 53 through an objective lens 55 and a collimator lens 54 t and 
dissociates from an optical axis c, and the light reflected from the optical recording medium 56 is condensed and 
detected by the detectors 59, such as a photodiode (PD), through the concave lens 57 and cylindrical lens 58 
which were prepared in the side. 

[0005] Or as other optical equipments, as the configuration of an example of the optical pickup section of the 
light-scanning microscope of a reflective mold is shown, for example in drawing 14 , once reflect the light by 
which outgoing radiation was carried out from the light source 51 by the beam splitter 53, it is made to condense 
with an objective lens 55, and the front face of a sample 60 is irradiated again. A broken line 61 shows a focal 
plane. And a beam splitter 53 is made to penetrate the light reflected by the sample 60 through an objective lens 
55, and the detector 59 which has arranged the detector in the confocal location or has arranged the light which 
allotted the pinhole 62 and passed through this to the back detects, the stage (installation base) which arranges a 
sample 60 as an arrow head s shows at this time — or an exposure beam can be made to be able to scan 
relatively and the condition on the front face . of a . sample can be detected. 

[0006] Thus, in the equipment of the conventional pickup system, since the reflected light surely returns to an 
outgoing radiation location, a beam splitter and a hologram are arranged between the laser beam from the light 
source, and an irradiated pair, it is made as [ separate / this / incident light or return light ], and the quantity of 
light which a photo detector receives becomes small (for example, JP.2-278779.A, JP,1-303638,A). 
[0007] Moreover, when it is going to assemble an above-mentioned optica! pickup etc. on semi-conductor 
substrates, such as the same Si, at a hybrid, for example, a severe alignment precision is needed (for example, 
JP.2-278779.A). 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, in order to enlarge the quantity of light which a photo 
detector receives as much as possible, this applicant has proposed optical equipment in the specification of 
Japanese Patent Application No. No. 210691 [ five to ], and a drawing. 

[0009] A light-emitting part and the light sensing portion close to the above-mentioned light-emitting part are 
..prepared at leasts nd -the abov.ermentioned .optical equipment is .characterized by carrying out Jncidehce. of the.. ;. r „,_ 
direct return light from the above-mentioned light-emitting part to the above-mentioned light sensing portion. 
The above-mentioned optical equipment is enabling detection of a direct return light by the light sensing portion 
close to a light-emitting part, when a direct return light from the above-mentioned light-emitting part uses the 
diffraction limitation of the light defined by lambda as the numerical aperture NA of a lens, and 
wavelength 1 .22/NA of outgoing radiation light. 

[0010] Moreover, according to the above-mentioned optical equipment, since a beam splitter does not need to 
separate the above-mentioned return light, while reducing the number of optics and simplifying the assembly, the 
miniaturization of equipment is enabled, and the return quantity of light can be made to be able to increase, and 
detection efficiency can be raised, and low-power-ization can be attained. 

[001 1] By the way, in order a miniaturization and mass production method are possible for the optical element 
used for optical equipment, for example, to acquire a focal error signal, a tracking error signal, etc., to use the 
optical element which detects return light in fixed actuation is desired irrespective of the condition of rotation 
actuation of for example, a disk-like record medium. 

[0012] Then, this invention is made in view of the actual condition mentioned above, and it aims at offering the 
optical equipment which there is almost no need for adjustment and can hold the power effectiveness of 
detection of return light while being able to miniaturize and being able to mass-produce. 
[0013] 

[Means for Solving the Problem] The optical equipment of this invention has the light sensing portion which the 
direct return light from a light-emitting part and the above-mentioned light-emitting part arranged by approaching 
the above-mentioned light^emitting part countered the reflector by which incidence is carried out, the reflective 
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means countered and arranged in the above-mentioned reflector, and the above-mentioned reflective means, and 
was arranged on the same field as the forming face of the above-mentioned reflector in order to solve the 
problem mentioned above. 

[0014] Moreover, being arranged on a substrate with same above-mentioned light-emitting part, above-mentioned 
reflector, and above-mentioned light sensing portion is mentioned. 

[0015] Moreover, it is mentioned that the above-mentioned reflective means carries out polarization separation of 
the light from the above-mentioned reflector. 

[0016] Moreover, the record-medium regenerative apparatus of this invention detects the return light obtained by 
the optical record medium by irradiating light, and sets it to the record-medium regenerative apparatus to 
reproduce. The light-emitting part which carries out outgoing radiation of the light which irradiates the above- 
mentioned optical record medium, and a condensing means to make the light by which outgoing radiation is carried 
out from the above-mentioned light-emitting part condense on the above-mentioned optical record medium, The 
reflector where incidence of the direct return light from the above-mentioned light-emitting part arranged by 
approaching the above-mentioned light-emitting part is carried out, It has the optical equipment which has the 
reflective means countered and arranged in the above-mentioned reflector, and the light sensing portion which 
countered the above-mentioned reflective means and was arranged on the same field as the forming face of the 
above-mentioned reflector, and the playback section which reproduces the contents of the above-mentioned 
optical record medium based on the signal detected with the above-mentioned optical equipment 
[0017] 

[Function] According to the optical equipment of this invention, the return light which the light by which outgoing 
radiation was carried out from the light-emitting part reflected with irradiated objects, such as a record medium, 
is reflected toward the reflective means countered and arranged in this reflector in the reflector close to the 
above-mentioned light-emitting part. It reflects towards the light sensing portion, for example, the photodiode, 
arranged on the same field as the forming face of the above-mentioned reflector, and the light which carried out 
incidence to the above-mentioned reflective means is detected in this light sensing portion. 

[0018] Moreover, the above-mentioned return light is detected by the optical equipment miniaturized by arranging 
the above-mentioned light-emitting part, the above-mentioned reflector, and the above-mentioned light sensing 
portion on the same substrate. 

[0019] moreover, the above-mentioned reflective means — for example, a birefringence ingredient — constituting 
— the light from the above-mentioned reflector — polarization — detection of the optical MAG signal 
accompanied by a polarization modulation component is attained by supposing that it is disengageable. 
[0020] Moreover, according to the record-medium regenerative apparatus of this invention, the return light which 
the light by which outgoing radiation was carried out from the light-emitting part reflected with irradiated objects, 
_ such as.axecord. medium,, is ^reflected, toward ..the reflective .means arranged by-the^above-mentioned optical,. - 
equipment countered and arranged in this reflector in the reflector arranged by the optical equipment close to the 
above-mentioned light-emitting part. It reflects towards the light sensing portion, for example, the photodiode, 
which is in the above-mentioned optical equipment and was arranged on the same field as the forming face of the 
above-mentioned reflector, and the light which carried out incidence to the above-mentioned reflective means is 
detected in this light sensing portion. Moreover, the signal detected in the above-mentioned light sensing portion 
is reproduced in the playback section, and this regenerative signal is outputted. 
[0021] 

[Example] It explains referring to a drawing hereafter about the optical equipment which is the example of this 
invention. 

[0022] The laser light source 3 which is a light-emitting part as the above-mentioned optical equipment is shown 
in drawing 1 , The reflector 2 where incidence of the direct return light 12 from the above-mentioned light- 
emitting part arranged by approaching the above-mentioned light-emitting part is carried out, The reflecting 
mirror 4 as a reflective means countered and arranged in the above-mentioned reflector 2, the photodiodes PDA, 
PDB t and PDC as a light sensing portion which countered the above-mentioned reflective means and was 
arranged on the same field as the forming face of the above-mentioned reflector 2, and PDD It has. 
[0023] It sets to the above-mentioned optical equipment, and they are a laser light source 3, a reflector 2, 
Photodiodes PDA, PDB, and PDC, and PDD on a substrate 1. It is arranged. Moreover, the transparence plate 5 is 
arranged so that a substrate 1 may be covered, and it is the front face of this transparence plate 5, and they are 
a reflector 2 and Photodiodes PDA, PDB, and PDC, and PDD. A reflecting mirror 4 is arranged in the location 
which counters. Furthermore, it is arranged so that the end face to which a laser light source 3 carries out 



outgoing radiation of the laser beam may be countered and a mirror 6 may incline 45 degrees of abbreviation from 
the optical axis of this outgoing radiation laser beam. In addition, thickness of the above-mentioned transparence 
plate 5 is set to thickness D, and they are Photodiodes PDA, PDB, and PDC and PDD from the focal location of 
the return light 12. Distance to a center position is made into distance L, and the opening diameter for the 
outgoing radiation light 1 1 reflected by the mirror 6 is made into distance d. 

[0024] the laser beam by which outgoing radiation is carried out from a laser light source 3 according to the 
above-mentioned optical equipment — a mirror 6 — a substrate 1 — receiving — abbreviation it is condensed 
by irradiated objects, such as a record medium which reflects in the perpendicular direction and is not illustrated 
with the condensing means which is not illustrated. It is again condensed with the above-mentioned condensing 
means, and the return light reflected with the irradiated object is condensed by about six mirror. A part of this 
condensed return light reflects in a reflector 2, and it carries out incidence to the reflecting mirror 4 arranged on 
the transparence plate 5. The light which carried out incidence to the reflecting mirror 4 is Photodiodes PDA, 
PDB, and PDC and PDD. It turns and reflects and they are each photodiodes PDA, PDB, and PDC and PDD. The 
light which carries out incidence is detected. In addition, since a reflector 2 operates as knife edge, the focal error 
signal detection by the knife-edge method is possible for it 

[0025] Here, the manufacture approach of the above-mentioned optical equipment is shown from A by D of 
drawing 2 . 

[0026] As first shown in A of drawing 2 , semi-conductors, such as gallium-arsenic (GaAs) and in DIUMU- 
phosphorus (InP), for example, on the substrate 81 of n mold which consists of GaAs The cap layer 85 which 
consists of GaAs of the 2nd cladding layer 84 which consists of AIGaAs of the barrier layer 83 which compares 
with the 1 st cladding layer 82, GaAs, or 1 st cladding layer 82 of n mold which consists, of AIGaAs etc., and 
consists of AIGaAs of low aluminum concentration etc., and p mold etc., and p. mold etc. For example, sequential 
epitaxial growth is carried out by the MOCVD method etc. 

[0027] Then, as shown in B of drawing 2 , resonator end-face 88A is formed in the predetermined location of the 
front face of the laser laminating 80 which consists of the 1st cladding layer 82, barrier layer 83, 2nd cladding 
layer 84, and cap layer 85 by anisotropic etching, such as reactive ion etching, i.e., RIE etc., after forming a mask 
with a photolithography. 

[0028] Moreover, as shown in C of drawing 2 , it is GaAs etc., for example, a reflecting layer 96 is formed by the 
MOCVD method etc. if this reflecting layer 96 is grown up under suitable growth conditions — a top face — 
everything but the crystal face (1 00) — the crystal face (311) — or (41 1 ) it is formed so that it may have. 
Moreover, the field is established in the reflecting layer 96 as a field (110) which counters resonator end-face 88A. 
[0029] Furthermore, as shown in D of drawing 2 , they are Photodiodes PDA and PDB on the field (100) of a 
reflecting layer 96. Although it prepares and not being illustrated at the end, they are a reflector 2 and 
- ..Photodiodes. PDA and PDB . about an electrode. iayenin. substrate. 81 base, the -top.face .of.the-.cap. layer- 85^3 nd ... 
the top face of a reflecting layer 96.- It forms in the part which is not formed and the above-mentioned optical .. 
equipment is constituted. 

[0030] moreover, reflecting layer 96A which has only a field for the process shown by C of drawing 2 first (110) as 
shown in A of drawing 3 — MOCVD — as it forms by law etc., and continuously shown in B of drawing 3 , wet 
etching etc. removes a part of top face of reflecting layer 96A, a field (311) or (41 1) a field, and a field. (100) are 
formed, and the above-mentioned optical equipment consists of processes shown in D of drawing 2 . 
[0031] Moreover, the structure of A of drawing 3 can also be formed by etching so that it may be shown from A 
by D of drawing 4 . 

[0032] As first shown in A of drawing 4 , semi-conductors, such as gallium-arsenic (GaAs) and in DIUMU- 
phosphorus (InP), for example, on the substrate 81 of n mold which consists of GaAs The cap layer 85 which 
consists of GaAs of the 2nd cladding layer 84 which consists of AIGaAs of the barrier layer .83 which compares 
with the 1st cladding layer 82, GaAs, or 1st cladding layer 82 of n mold which consists of AIGaAs etc., and 
consists of AIGaAs of low aluminum concentration etc., and p mold etc., and p mold etc. Sequential epitaxial 
growth is carried out. 

[0033] Next, as shown in B of drawing 4 , the current inhibition field 86 is formed by an ion implantation etc. so 
that it may face across the field which constitutes a resonator. 

[0034] And as shown in C of drawing 4 , slanting slot 87a of the depth which reaches a substrate 81 is formed in 
the direction of slant by anisotropic etching, . such as RIE, with the include angle of 45 degrees of abbreviation 
from a front face. 

[0035] Furthermore, as shown in D of drawing 4 , a slot 87 is perpendicularly formed as width of face of several 
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micrometers by RIE etc. near this slanting slot 87a t this forms one resonator end-face 88A of semiconductor 
laser, and resonator end-face 88B of another side is similarly formed by anisotropic etching, such as RIE, and the 
laser light source 3 which is semiconductor laser is constituted. Here, the substrate 81 which has reflecting layer 
96A and the laser laminating 80 as shown in A of drawing 3 consists of putting the reflective film which consists 
the cap layer 85 of the side which has slanting slot 87a on the substrate 81 equipped with the laser light source 3 
obtained of a metal, dielectric multilayers, etc. Henceforth, henceforth, wet etching etc. removes a part of top 
face of reflecting layer 96A as mentioned above, and the above-mentioned optical equipment is constituted. 
[0036] Here, they are Photodiodes PDA, PDB, and PDC and PDD. They are IA, IB, IC, and ID about the 
photocurrent reinforcement to detect. If it carries out, the signal acquired will be searched for as shown in (1) 
type thru/or (3) types. 
[0037] 

RF signal :(IA+IB)+ (IC+ID) ... (1) 

Focal error signal : (IA-IB) + (IC-ID) ... (2) 

Tracking-error signal: (IA+IB) - (IC+ID) ... (3) 

Here, the relation between the distance ******** offset between a reflector 2 and the focal location of the 
return light 1 2 and power effectiveness is explained. 

[0038] The relation with the captured power ratio which shows the defocusing distance and the above-mentioned 
power effectiveness of the return light to each offset becomes so large that offset is small as shown in drawing 5 . 
Here, about 20nm and the lateral magnification of a lens system, 5 was used [ wavelength / of the light which 
carries out incidence / focal plane / NA / of the objective lens asnm / 780 / and the above-mentioned 
condensing means / anterior part / focal plane / NA / 0.45 and / of this objective lens / posterior part / lens / 
of 0.09 and the above-mentioned objective lens / posterior part focal ] as conditions which obtain this relation, 
respectively. 

[0039] moreover, as a model which investigates the luminous-intensity distribution reflected in the reflector 2 of 
drawing 1 Drawing showing the optical intensity distribution of the reflected light at the time of placing the mirror 
made to incline only 22.5 degrees from a horizontal plane, and carrying out incidence of the light to this mirror 
from a perpendicular direction to the above-mentioned horizontal plane by the polar coordinate is A of drawing 6 . 
Moreover, drawing showing the relation between the include angle of the optical axis of the reflected light on the 
basis of the optical axis of incident light and the reinforcement of this reflected light is B of drawing 6 . 
[0040] In addition, in A of drawing 6 , an include angle theta shows the include angle of the optical axis of the 
reflected light on the basis of the optical . axis of the above-mentioned incident light, and die length shows the 
reinforcement of the reflected light. 

[0041] When incidence of the light is carried out to the mirror leaned only 22.5 degrees from the horizontal plane 
from .a, perpendicular direction, to, a. horizontalplane. according, to -Auofl drawing :6 ;.iand-iB,: this: .reflected J ight shows 
intensity. distribution in the direction to which only. 45 degrees inclined from the opticaLaxis of the above- : 
mentioned incident light. 

[0042] That is, when it applies to the optical equipment of drawing 1 , what is necessary will be just to form a 
reflecting mirror 4 in the direction which inclined only 45 degrees from the optical axis of the return light 12. 
[0043] Here, detection of the focal error signal by the describing [ above ] knife-edge method is explained. 
[0044] First, in drawing 1 , the reflector 2 is acting as knife edge. Moreover, they are the photodiodes [ PD / PD 
and / 2 ] 1 whose return light 123 is light sensing portions as the knife-edge method is shown in A of drawing 7 f 
and B. Before reaching, knife edge 121 is stood on an aberration optical path, and they are the photodiodes [ PD 
/ PD and / 2 ] 1 . It is the approach by which a focal error signal is obtained by measuring the photocurrent 
reinforcement detected by the comparator 1 22. 

[0045] In consideration of this, the reflected light which the return light 12 reflected in the reflector 2 is modeled 
with the light which stands knife edge to the aberration optical path of light, and is obtained, and the angular 
distribution of optical reinforcement is shown in drawing 8 . And each curve makes a predetermined criteria 
location defocus in a different location as 0 micrometer, and shows the optical intensity distribution in each of 
this location. 

[0046] According to this drawing 8 , defocusing distance changes by changing the location of above-mentioned 
knife edge and moving the so-called vena-contracta location of the aberration optical path of incident light but it 
turns out that the values of the largest, the center position, i.e., the optical reinforcement, of a spectrum, include 
angle differ according to this defocusing distance by one side. That is, when the location of above-mentioned 
knife edge and the location made to defocus are fixed, change of the above-mentioned defocusing distance 
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becomes equal to the location of the objective lens for making the above-mentioned incident light condense to 
change. Therefore, the information about the condition of the focus at the time of the above-mentioned objective 
lens condensing light to an irradiated object is included in this change on the strength [ optical ]. Then, if the 
difference of the photocurrent reinforcement in each photo detector detects the condition of the light which 
carried out [ above-mentioned ] defocusing in the photo detector divided into plurality, a focal error signal will be 
obtained. Moreover, an increment and the large dynamic range of the constancy of a zero signal are obtained by 
using this. 

[0047] Moreover, optical equipment 6, i.e., the mirror which a laser light source 3 is formed <[ mirror ] and reflects 
the outgoing radiation light 11 from this laser light source on a substrate 1, as shows a mimetic diagram to 
drawing 9 by this example, Are about six mirror, and further, arrange a reflector 2, photodiode PD1 A, and PD1B in 
the opposite side in a laser light source 3, and are wrap transparence plate 5 front face about the substrate 1 
above-mentioned whole, and although the reflector 2 and the example of the optical equipment which arranged 
the reflecting mirror 4 in the location which counters were given As shown in drawing 10 , it is also possible to 
constitute optical equipment. Also on the laser light source 3 top face, namely, a reflector 15 and photodiode 
PD2A, Prepare PD2B, and form a reflecting mirror 16 in the transparence plate 5, and the return light 12 is 
reflected in the reflector 15 as well as a reflector 2. The reflected light reflected in each reflectors 2 and 15 may 
be reflected with reflecting mirrors 4 and 16, respectively, and photocurrent reinforcement may be made to 
detect, respectively by each reflecting mirrors 4 and 16, photodiode PD1A which counters, PD1B, and photodiode 
PD2A and PD2B. 

[0048] According to the optical equipment shown in drawing 1 0 , the signal component influenced with the 
inclination of the direction of X of an irradiated object can be eliminated, and a highly precise focal error signal 
can be obtained. 

[0049] Moreover, although the thing using the transparence plate 5 which arranged the reflecting mirror 4 to 
which total reflection of the light which carries out incidence as a reflective means countered and arranged in the 
reflector 2 as optical equipment of this example is carried out was mentioned as the example, as shown in drawing 

1 1 , the reflecting layer 14 using a birefringence ingredient may be used instead of the transparence plate 5. 
[0050] In the optical equipment using the above-mentioned birefringence ingredient, a uniaxial crystal is used as 
this birefringence ingredient. Only theta= 45 degrees of opticals axis c of this uniaxial crystal are leaned on the 
flat surface of a reflecting layer 14. By doing in this way, the return light 12 is separated into the Tsunemitsu 
polarization component o and the abnormality light polarization component e by this birefringence ingredient, and 
the above-mentioned Tsunemitsu polarization component o and the above-mentioned abnormality light 
polarization component e have the same reinforcement further. It becomes possible to separate the polarization 
component of the return light 12 and to detect each polarization component by detecting these Tsunemitsu 
polarization component. o~ and the abnormality light polarization.component.e.using;the.photo,detector». . ... 
corresponding to each, for example, becomes detectable [ an optical MAG signal ]. Moreover, although incidence 
is carried out to this reflecting layer 1 4, since a difference produces only 40 degrees only of psi= abbreviation in 
an include angle psi and the optical equipment of this example, the outgoing radiation light 1 1 and the return light 

12 can separate a polarization component alternatively, and can send only the return light 12 to a photo detector. 
[0051] Furthermore, when the polarization segregation layer which separates the polarization component of the 
above-mentioned birefringence ingredient is prepared in a multilayer, separation actuation with the above- 
mentioned Tsunemitsu polarization component o and the above-mentioned abnormality light polarization 
component e can be promoted. 

[0052] Although the reflecting mirror which has a total reflection plate as a reflective means was used in this 
example Since not only this but the angle of reflection at the time of this light carrying out total reflection 
according to the difference of the refractive index between the incident angle in which light carries out incidence 
to the quality of the material besides the above, and the two quality of the materials when light generally carries 
out incidence from the quality of the material of 1 to other quality of the materials is determined Whenever [ tilt- 
angle / of the reflector 2 of drawing 1 ] is adjusted, and if a light sensing portion is prepared in consideration of 
whenever [ angle-of-reflection / of the light which carries out incidence to the above-mentioned reflective 
means determined with whenever / above-mentioned tilt-angle / and the refractive index of the above- 
mentioned quality of the material ] using the quality of the material which has a predetermined refractive index as 
the quality of the material of a reflective means, the same effectiveness as this invention will be acquired. 
[0053] In the record-medium regenerative apparatus which detects the return light 12 obtained by irradiating light 
by the optical disk 72 which is an optical record medium as the record-medium regenerative apparatus of this 
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invention, is shown in drawing 12 , and is reproduced The laser light source 3 which is the light-emitting part which 
carries out outgoing radiation of the light which irradiates the above-mentioned optical record medium, The 
objective lens 71 which is a condensing means to make the light by which outgoing radiation is carried out from 
the above-mentioned light-emitting part condense on the above-mentioned optical record medium, The reflector 
2 where incidence of the direct return light 12 from the above-mentioned light-emitting part arranged by 
approaching the above-mentioned light-emitting part is carried out, The reflecting mirror 4 which is the reflective 
means countered and arranged in the above-mentioned reflector 2, and the photodiode PDA which is the light 
sensing portion which countered the above-mentioned reflective means and was arranged on the same field as 
the forming face of the above-mentioned reflector 2 PDB, PDC, and PDD It has the optical equipment 70 which it 
has, and the playback section 73 which reproduces the contents of the above-mentioned optical record medium 
based on the signal detected with the above-mentioned optical equipment 70. 

[0054] the outgoing radiation light 1 1 by which outgoing radiation was carried out from the laser light source 3 
according to the above-mentioned record-medium regenerative apparatus — a mirror 6 — optical equipment 70 
— receiving — abbreviation — it reflects in the perpendicular direction, and it is condensed on an optical disk 72 
with an objective lens, reflects, and becomes the return light 12. This return light 12 is reflected toward a 
reflecting mirror 4 in a reflector 2. The light which carried out incidence to the above-mentioned reflecting mirror 
4 is Photodiodes PDA, PDB, and PDC and PDD. It turns and reflects and they are these photodiodes PDA, PDB, 
and PDC and PDD. It is detected. Moreover, the above-mentioned photodiodes PDA, PDB, and PDC and PDD It 
regenerates the detected signal in the playback section 73, it turns into a regenerative signal, and this 
regenerative signal is outputted from ah output terminal 74. 

[0055] Moreover, in case the return light 12 reflects in a reflector 2, in order that a reflector 2 may act as knife 
edge, they are Photodiodes PDA, PDB, and PDC and PDD. A focal error signal is obtained based on the detected 
signal. Moreover, the detection error by offset of a lens etc. can be reduced by performing detection of a tracking 
error signal using the light near the focal location. 

[0056] Moreover, although the record-medium regenerative apparatus was shown in drawing 12 , the optical = 
equipment of this invention can also detect distance with an irradiated object as a sensor using the above- 
mentioned focal error signal detecting method. 

[0057] With constituting as mentioned above, even if detection of a RF signal required for reading of an optical 
record medium, a focal error signal, and a tracking error signal does not establish a means to divide outgoing 
radiation light and return light, such as a beam splitter, it is realizable. Therefore, before the miniaturization of 
optical equipment is possible and using optical equipment, with the power effectiveness of the above-mentioned 
return photodetection held, there is almost no need of performing alignment. 

[0058] Moreover, there is almost no need of performing alignment by using a birefringence ingredient as a 
reflective m ea n s^c ou nte red .and, arranged in.theAreflector in-which-it.is approached-and.arxangedJn the Jaser lights 
source 3 which is a light-emitting part; and the above-mentioned return light is reflected before.it is possible in 
separation of the polarization component of the above-mentioned return light, and the miniaturization of optical 
equipment is possible, with the power effectiveness of the above-mentioned return photodetection held and using 
optical equipment. 
[0059] 

[Effect of the Invention] According to the optical equipment of this invention, as explained above, even if it does 
not establish a means to divide for example, outgoing radiation light and the return light from the above- 
mentioned optical record medium, it is realizable, and the miniaturization of a reflected light signal [ required for 
reading of an optical record medium ] on the strength is attained, with the power effectiveness of return 
photodetection held. Moreover, since adjustment is not needed before using it, operability improves. 
[0060] Moreover, while approaching a light-emitting part and being arranged, as a reflective means countered and 
arranged in the reflector in which the above-mentioned return light is reflected, by using a birefringence 
ingredient, separation of the polarization component of the above-mentioned return light is possible, and a 
miniaturization becomes possible, with the power effectiveness of return photodetection held. Moreover, since 
adjustment is not needed before using it, operability improves. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

["Drawing 1] It is the perspective view showing the outline of the optical equipment which is the example of this 
invention. 

[Drawing 2] It is drawing explaining an example of an approach which manufactures the above-mentioned optical 
equipment. 

[Drawing 3] It is drawing explaining the modification of the approach of manufacturing the above-mentioned 
optical equipment. 

[Drawing 4] It is drawing explaining other examples of the approach of manufacturing the above-mentioned optical 
equipment. 

[Drawing 5] It is the graph which shows relation with the captured power ratio which shows the defocusing 
distance and the above-mentioned power effectiveness of the return light to each offset. 
[Drawing 6] It is the graph which shows the optical intensity distribution of the reflected light at the time of 
placing the mirror made to incline only 22.5 degrees from a horizontal plane by using the above-mentioned optical 
equipment as a model, and carrying out incidence of the light to this mirror from a perpendicular direction to the 
above-mentioned horizontal plane. 

[Drawing 7] It is a principle Fig. explaining the knife-edge method. 

[Drawing 8] It is drawing explaining the modification of the knife-edge method used for this invention. 
[Drawing 9] It is the side elevation showing what summarized the above-mentioned optical equipment 
[Drawing 1 0] It is the side elevation showing other examples of the optical equipment of this invention. 
[Drawing 11] It is drawing explaining the example of the reflective means using a birefringence ingredient 
[Drawing 1 2] It is drawing showing the important section of the record-medium regenerative apparatus of this 
invention. 

[Drawing 1 3] It is drawing showing an example of the optical equipment using the conventional optical element 
[Drawing 14] It is drawing showing other examples of the optical equipment using the conventional optical element 
. [Description. of. Notations] — w.l-v - ~ — - - - - - 

1 Substrate . — 

2 1 5 Reflector 

3 Laser Light Source 

4 1 6 Reflecting mirror 

5 Transparence Plate 

6 Mirror 

1 4 Reflecting Layer 

PDA, PDB, PDC, PDD Photodiode 

PD1A, PD1B, PD2A, PD2B Photodiode 
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